Perfusion cells for studying regional variation in oral-mucosal permeability in humans. I: Kinetic aspects in oral-mucosal absorption of alkylparabens.
To evaluate regional differences in permeability of human oral mucosa. Newly designed perfusion cells were used for the investigation. The cells were applied to 5 different sites, i.e., dorsum of tongue, ventral surface of tongue, labial mucosa, floor of mouth and buccal mucosa of human volunteers. Model drugs used were methyl-, ethyl-, propyl- and butylparaben, which are passively absorbed from oral mucosa and have different lipophilicities. Biexponential disappearance profiles of the alkylparabens were analyzed kinetically using a two-compartment linear open model. Both the partitioning parameters to the oral mucosa and the absorption rate constants to the blood circulation correlated to the lipophilicities of the compounds in all mucosa. As to the former parameter, no significant difference was recognized in all mucosa. While, the latter parameter exhibited the regional difference; the absorption rate constants in buccal mucosa were approximately one-half of those estimated in other oral mucosa. A positive relation was recognized between the retention in oral-mucosal compartment and the drug lipophilicity. The newly designed perfusion cells used in this study were useful to examine the regional variations of drug absorption from oral mucosa in humans. The absorption rate constant, the partition to oral mucosa and the residence time in oral mucosa increased with lipophilicity of the compound. The regional difference in the drug absorption process was demonstrated; the slow absorption and the prolonged retention were demonstrated in buccal mucosa.